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gjeH ^thR Invention 

The present invention relates to a highly efficient method of preparing 
^rv aminoisobutylafcoxysilanes v,a n„b,e meta.-catalyzed hydrosilatton reactions 
between secondary methallylamines and hydridoalkoxys.lanes. 



FinrVpw^ " f thR Tnvention 

Secondary aminois/tylalkoxysilanes have long been accessible by 
x various chemical approaches, an/have recently demonstrated commercially usefc. 
^performance in polyurethaneilants by providmg crossing sttes for 
^ Lxysilane-funchona, po/rethanes (see EP 676,403 and our copending apphca ons 
2 „ Serial No. 09/377,802 an/o9/427,829, Huang and Waldman, incorporated herem y 
ref erencc). The prepin of such silanes has been achieved with some degree of 

complexity, howevef. 

The preparation of Me(MeO) 2 SiCH 2 CHMeCH 2 NHMe ,s reported 

(Journal of Organ* Chemistry, vol. 36, 3120(1971» via a series of reactions mcludmg 
25 the hydrosUahon of methally, chloride win, MeSiHCl, reaction of that product a 
larg e excess of MeNH 2 , and reaction of the cyclic sdazane so formed wtth MeOH. 
similar trialRoxystlane version was made by a slightly different sequence of reacuons as 
disclosed in Brit. 994,044, whereby methallyl chloride is hydrosilated w,.h 
trichlorosilane, followed by reaction of that product with ethano. to form 
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(EtO^CHMeCHA and reaction of to product with excess MeNH, ,o form 
E.oiiCH.CHMeCH.NHMe. These two processes both invoke toe steps, namely 
Ml tl ol esteritication, and amination, p.us a final purification, as by to*~ 
1 to these processes are no, commercial or economical* attiactive. While 
5 bis(alkoxysilylisobu<yi)amines, the putative presets of hydrosilattons of 
dnlthaUy.atninew.thnv— 

very diffiL. to prepare by the fortner process ,nvo.ving cychc silazane 
Z are reported as tow yie.d by-products of the iattcr process, involving reactions of 

oxysiianes with ammonia. A shm.ar mo,ecu,eis also repo, as a 
10 by-product from the reduction of 2-cyanopropyltriethoxysi.ane (U.S. 2,930,809), and 
erosslinked aminosiloxane resin raw materia,, prepared by reaction o 
ehtoroisobntyitnetiroxysiiane with ammonia (U.S. 4,4>0,669 and 4,455,4.5). The 
pre.net of EP 676,403, name.y Me(MeO ); S i CH J CHMeC„ 2 N„C l H 5 , was prepared by 
Lion of excess antline with Me(MeO) ! SiCH ; CHMeCH I C, and »ivo,ves the 
15 aforementioned three steps plus distillation. 

0 aiolcluc . . , . h adhesives and sealants art 

There is thus a continuing need in the aanesives a 

for secondary aminoisobutylalkoxysilanes, including secondary 

Besses wL are efficten, in terms of bom reaction time and output per u„ volume 
20 „f eouipmentused, which generate minima, amounts of waste and by-producK, and 
whil L simp, in terms of number of process steps and number of raw ma,ena,s, 
additives, or promoters which need to be charged to satd equipment. 

Methallylamine is disclosed and/or claimed in a number of patents 
involving hydration of allyhc antines using hydridostioxanes, but there is no working 
25 exampleofsuchareac,io»,a»dmerehasbeenn„suggestion to hydrosi.a«e 

:lhIly,am ta eusi„ g ahydridosi,ane. ,„ particuiar, tiiere is a disc.osure of ydros a.n 
0 f a secondary methal.y.amine w,m a hyd—ane (U.S. 5,436,634) and -ed « 
0 „ hydrations of tertiary me-haUylanunes, which wou,d yield products of no use in 
capping polyurethanes. There is also no working example of hydration of 



dm^allylamine, although that — is disclosed in at leas, one Ration patent 
also involving hydridosiloxanes (U.S. 5,840,951). 

Hi—, hysons of ahyhc amines have been nconousiy 

^hylsilyl groups (see Journal of Organic Chemrshy, VoL*. 1 9 0959 ). 
AUematively, aminopropylalkoxysilanes have been prepared by reaCo^rf 

with large excesses of ammonia or pnrnary «^ 
,0 the respective primary or secondary aminopropylalkoxystlanes. These routes 
Z Ids per unit volume of eouipmen, used, high ieve.s of waste or excess raw 
low yieias pei uu handle solid hydrochloride 

trials, and A. formation of large amounts of dtfficult-to-handle sol.d y 

sahs Aminopropyialkoxysilanes have also been prepared by reduction of 

, 5 chlorosilanes, foUowed by edification with the approprtate alcoho, These 
multi-step processes, followed by purification as by distillate. 

A number of later developments have allowed the noble metal-catalyzed 
Motions of allylamine with vanous SiH-contatnmg reactants, althou^the 
lions have been hectically slow and/or incomplete, unless run a, a h.gher 
reactions nav nre c ence of a hydrosilation promoter (U.S. 

20 temperature, usually under pressure tn * « ceo V ^ 
4 481,364). Further improvements in ytelds have been obta 

inst ^ of platinum catalysts, with additives or promote, bemg necessary both fo -4 
i: d U and for providing products with lowered contents .f — 
islr addncts (U.S. 4,556,722; U.S. 4,888,436; U.S. 4,8,7,501; U.S. 4,921,988, U.S. 

M 4,927 ' 953> ' The situation regarding diallylamine is father complicated by the 
formation of disproportion^ by-prMucts, which do no, occur with - 
(Zhur. Obshch. Khim., Vol. 44, .484 (1974), in English as Journal of General 
Chemistry, USSR, Vol. 44, 1456(1974)). 
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Given this history there has heretofore been no reason to expect that 
secondary aminoisobutylalkoxysilanes could be prepared in high yield by a direct 
hydration reaction of an alkoxyhydridosilane and a methaUylamine compound. 

5 Summary of th e Invention 

The present invention provides a simple, highly efficient method for 

preparing secondary aminoisobutylalkoxysilanes by the noble metal-catalyzed 
hydration of secondary methallylamines with hydridoalkoxysilanes or 
hydndoalkylalkoxysilanes. The reactions proceed in high yields and conversions to yield 
1 0 isomerically pure products m the absence of additives or promoters normally reared for 
hydrations of allylic amines. The process involves neither modification of the 
secondary methallylamines nor use of added hydrosilation promoters or solvents. 
Ordinary noble metal catalysts can be used. 

15 retailed Desert™ " f the Invention 

The process of the present invention is represented by the general equation: 

Cat 

HSiRMR> * R'NH-( U -O.).-CH 2 C(0H3,-CH ! R'NH-TW 

(I) (ID 

which depicts reactions between hydrtdoalkoxysilanes or hydridoalkylalkoxysUanes of 
Formula 1 with secondary methally. amines of Formula II in to presence of a noble 
me ta, catalyst to yield secondary aminoisobutylalkoxysilanes of Formuia ID, essentially 
20 in to absence of any additive or promote, for to hydrosilation reactions. 

general equation above, R 1 represents an alkyl group having 1 to 30 carbon atoms, 
optionally interrupted with one or more ether oxygen atoms and/or substituted wtth a 
carbonyl oxygen atom, an ary., alkaryl, or aralkyl group having 6 to 1 0 carbon atoms, or 
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a group of the formula 

-X-SiR 3 a (R 2 ) 3 - a ; 
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r 2 represents an alkoxy group having 1 to 6 carbon atoms or an aryloxy, alkaryloxy, or 
aralkyloxy group having 6 to 10 carbons, R 3 represents an alkyl group of 1 to 6 carbon 
atoms or an aryl, alkaryl, or aralkyl group having 6 to 10 carbon atoms; a is 0, 1 or 2; U 
represents a divalent linear, cyclic or branched hydrocarbon group of 1-6 carbon atoms 
5 which may be optionally interrupted by one or more ether oxygen atoms and/or 
substituted with a carbonyl oxygen atom; m is 0 or 1 ; u is 0 or 1 ; T is 

-(U-OJ u -CH 2 -CH(CH 3 )-CH 2 -; 
X is an alkylene group of 3 to 1 1 carbon atoms or T; and Cat represents an effective 
amount of a noble metal-containing hydrosilation catalyst. 
10 Examples of compounds of formula I include (MeO) 3 SiH, Me(MeO) 2 SiH, 

Me 2 (MeO)SiH, (EtO) 3 SiH, Me(EtO) 2 SiH, Me 2 (EtO)SiH, or (PrO) 3 SiH, Me(PrO) 2 SiH, 
and Me 2 (PrO)SiH where Me is methyl, Et is ethyl, and Pr is n-propyl or i-propyl; the 
corresponding butoxy, pentoxy, or hexoxy silanes; phenoxy silanes such as 
Me(C 6 H 5 0) 2 SiH, C 6 H 5 (MeO) 2 SiH; and the like. The methoxy and ethoxy silanes are 
1 5 preferred, particularly the trialkoxysilanes as prepared by the direct reactions of silicon 
metal with the corresponding alcohol. The methyldialkoxy silanes, normally prepared by 
esterification of the respective hydridodichlorosilane with the corresponding alcohol, are 
also preferred. 

In general, compounds of Formula II will comprise at least a methallyl 
20 group and a secondary amine group, and may contain other hydrocarbon and oxygen 
functionalities, with the proviso that said functionalities do not interfere with the 
hydrosilation reactions. Examples of compounds of Formula II include 
CH 2 =CMeCH 2 NHMe, CH 2 =CMeCH 2 NHEt, CH 2 =CMeCH 2 NHPr, CH 2 =CMeCH 2 NHBu 
where Et is ethyl and Pr and Bu are linear or branched propyl and butyl, 
25 CH 2 =CMeCH 2 NHC 6 H 5 , CH 2 =CMeCH 2 NHCH 2 C 6 H 5 , CH 2 =CMeCH 2 NHCH 2 CH 2 OR 3 
CH 2 =CMeCH 2 NHCH 2 CHMeOR 3 ,CH 2 =CMeCH 2 NH(CH 2 CH 2 0) b (CH 2 CHMeO) c R 3 

where R 3 is as defined above and b and c are integers of 0 to 1 0, and b + c are at least 2, 
CH 2 =CMeCH 2 NHCHC0 2 R 3 (CH 2 C0 2 R 3 ) where R 3 is as defined above, 
(CH 2 =CMeCH 2 ) 2 NH, (CH 2 =CMeCH 2 OCH 2 CH 2 ) 2 NH, and the like. One preferred 



compound of Formula II is N-ethylmethallylamine; another is N-phenylmethallylamine, 

and a third is dimethallylamine. 

The hydrosilation catalyst is suitably a noble-metal containing 
hydrosilation catalyst. Suitable noble metals include platinum, rhodium, ruthenium, 

5 iridium, and osmium, with platinum being preferred. The noble metal-containing 
hydrosilation catalyst of the present invention may be employed in any catalytically 
effective form, including in compounds or solutions thereof, and as deposits on various 
organic or inorganic supports. Preferred catalysts are compounds of platinum, including 
chloroplatinic acid and solutions thereof, and the divinyltetramethyl-disiloxane platinum 

10 complex and solutions thereof. The catalyst level is an amount effective to catalyze the 
reaction and will typically range from about 5 to about 500 parts per million of noble 
metal relative to the combined weights of the reactants of Formulae I and II, with 10 to 

100 parts per million being preferred. 

Reaction conditions are not narrowly critical regarding temperature, 

15 pressure, ratios of reactants, or order of combination of reactants. The reaction 

temperature is typically elevated, in the range of 50 to 150° C, with 60 to 120° C being 
preferred. For simplicity, the reactions will typically be run at atmospheric pressure. 
However, pressure-capable equipment and elevated pressures may be employed if 
desired. The reactant ratio, i.e., the molar ratio of the reactant of Formula I to that of 

20 Formula II may range from 0.2:1 to 5:1, but is generally close to 1:1 for secondary 
methallylamines with one methallyl group, and close to 2:1 for dimethallylamines. A 
slight excess of the reactant of Formula I, for example a ratio of 1 .2:1 for 
monomethallylamines or 2.4:1 for dimethallylamines, is preferred for economic reasons. 

While either reactant may be added to the other in the presence of an 

25 effective amount of hydrosilation catalyst, for certain secondary methallylamines, 
particularly dimethallylamine, it is preferred to add the compound of Formula II to that 
of Formula I at an elevated temperature. These hydrosilation reactions may also be run 
in continuous fashion in equipment designed for that purpose (See, for example, U.S. 
6,015,920). Reaction times are relatively short for these reactions, which are 



exothermic. The latter point implies that catalysis of a total mixture of compounds of 
Formulae I and II is less desirable from a safety point of view. 

It is an unexpected feature of the present invention that there is no need 
for additives or promoters beyond the hydrosilation catalyst. There is no problem of 
5 internal adduct isomer formation, and no problem of dehydrocondensation reactions 
between hydridosilyl groups and secondary amine groups leading to Si-N bond formation 
and hydrogen generation. This is particularly surprising in view of the poor reactivity of 
primary methallylamine, CH 2 =CMeCH 2 NH 2 , under the same reaction conditions. The 
efficient reactivity of secondary methallylamines extends to dimethallylamine, which 
10 shows none of the serious issues of by-product formation, namely internal adduct and 
disproportionation product formation, ascribed to diallylamine. Thus, while the various 
additives and promoters and high reaction temperatures and pressures which have been 
h used for allylamine may be used with secondary methallylamines, there is no 

1 requirement to do so, nor is it necessary to modify the secondary methallylamines as with 
P 1 5 trimethylsilyl groups to allow hydrosilation thereof. Thus, while many process patents 
H dealing with hydrosilation of allylamine require the use of additives, promoters, high 
S temperatures, or high pressures, and have disclosures or claims which include 
<i methallylamines, it has surprisingly been found that secondary methallylamines are 
5 efficiently hydrosilated with hydridoalkoxysilanes or hydridoalkylalkoxysilanes without 

2 20 practicing any of said processes. 

*\ ** 

There is one side reaction which is perhaps more prevalent in making secondary 
aminoisobutylalkoxysilanes than in making primary or secondary 
aminopropylalkoxysilanes. That side reaction, which ultimately yields the same desired 
25 product as the hydrosilation reaction, is the formation of cyclic silazanes by reaction of 
the secondary amine group with the alkoxysilane group. In general terms, the product of 
Formula III cyclizes to a cyclic silazane of Formula IV with generation of a molar 
equivalent of alcohol, R 2 H, where R 2 is as defined above. This reaction is depicted 
below: 
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R 1 NH-T-SiR 3 a (R 2 ) 3 - a R 1 N-SiR 3 a (R 2 ), a + RH 

T 

IV 



The formation of cyclic silazane is an equilibrium reaction, driven to the right by the 
removal of alcohol, R 2 H. The simple addition of the appropriate equivalent of alcohol, 
r 2 H, to product containing the cyclic silazane IV will regenerate the desired product III. 
Removal of cyclic silazane impurities is a necessary part of ensuring product purity for 
10 stoichiometric calculations used in preparing silylated polyurethanes. 

It should also be noted that the products of the present invention, after 
stripping to remove excess reactants and excess alcohol, if used to remove cyclic 
silazane impurities, are of sufficient purity to be used without further purification (e.g. by 
distillation) in many applications. This derives from the fact that there is no mechanism 
1 5 to generate higher boiling bis-silyl by-products as occurs in both reactions of 
chloroisobutylalkoxysilanes with ammonia and of reductions of 
2-cyanopropylalkoxysilanes with hydrogen. Distillation may be desireable in some 
cases, however, to provide incremental increase in purity and/or to remove color and 
catalyst residues. 

20 It appears jLt a methyl/alkoxy group exchange reaction, recently 

z jA observed for other hydrations of methyldialkoxysilanes (see copending application 
7j~7 Serial No. 09/48 1 , if, Filipkowski et al, incorporated herein by reference), does not 
' occur to a signific/t extent during hydrosilations of secondary methallylamines. 

The following specific examples illustrate certain aspects of the present 
25 invention and, more particularly, point out various aspects of the method for evaluating 
same. However, the examples are set forth for illustrative purposes only and are not to 
be construed as limitations on the present invention. 
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EXAMPLES 

The abbreviations g, ml, L, mm, mol, mmol, ppm, ul, hr, kg, kmol, GC, 
and MS respectively represent gram, milliter, liter, millimeter, molar equivalent, 
5 millimolar equivalent, parts per million, microliter, hour, kilogram, kilomolar 

equivalent, gas chromatography, and mass spectrometry. All temperatures are reported 
in degrees Centigrade, and all reactions were run in standard laboratory glassware or 
pilot scale or production units at atmospheric pressure under an inert atmosphere of 
nitrogen, and all parts and percentages are by weight. 

10 

Example 1 - H ydrnsilation of N -FtWlmethallvlamine with Trimethoxysilane 

A one-liter three-neck round bottom flask was equipped with a magnetic 
stir bar, standard heating mantle, thermocouple, addition funnel, condenser and N 2 
15 inlet/bubbler. The flask was charged with 220 g (1.80 mols) of trimethoxysilane and 
heated to 60 °C at which temperature 0.25 ml of platinum tris(divinyltetramethyl 
disiloxane)diplatinum (0) (5% Pt content in toluene - referred to as Pt catalyst 
throughout these examples) was added. The solution was further heated to 68 °C and 
dropwise addition of 150 g (1.52 mols) of N-ethylmethallylamine was then conducted 
20 over a period of 45 minutes. After addition, the contents were heated to 90 °C and 
maintained at this temperature for 1 hr. The temperature was then increased to 105 °C 
and held for 4.5 hrs. Upon completion of the reaction, the mixture was cooled to room 
temperature and 16 g (0.5 mols) of methanol were added and gently heated prior to 
distillation. Final purification via vacuum distillation yielded 273 g (1 .24 mols) of 
25 N-ethyl-3-trimethoxysilyl-2-methylpropanamine. The product (b.p. 98-100 °C at 12 
mm Hg) was characterized via GC/MS. The isolated yield was 82%. Product structure 
was supported by GC/MS analysis. 




Example 2 - H yHmsilatinn of N -Fthvlmethallvlamine with Methyldiethoxysilane 

With the exception of a distillation head replacing the condenser, the 
equipment was similar to that of Example 1. The flask was charged with 38 1 g (2.84 
5 mols) of methyldiethoxysilane and 0.65 ml of platinum catalyst. The contents were 
heated to 90 °C and 260 g (2.63 mols) of N-ethylmethallylamine were added over 30 
minutes via addition funnel. Immediately after addition was completed, the contents 
were heated to 1 10 °C and held for one hr. The product was isolated by vacuum 

distillation to give 485 g (2.08 mols) of 
10 N-ethyl-(3-diethoxymethylsilyl)-2-methylpropanamine. The product (b.p. 88-90 °C at 

27 mm Hg) was characterized via GC/MS. The isolated yield was 79%. 
Example 3 - Hvdmsilation of N -Fthvlrnethallvlamine with Trimethoxysilane 

1 5 To a 50 L jacketed glass reactor equipped with an overhead column were 

added 16.8 kg (167 mols) of N-ethylmethallylamine and 42 ml of platinum catalyst. The 
contents were then heated to 93 °C and 24.9 kg (204 mols) of trimethoxysilane were 
slowly added over 4 hrs. After addition was completed, the reaction mixture was heated 
to 105 *C and held for 2 hrs. After the cook period, the contents were cooled to below 

20 50 °C and 1 .5 L of methanol were added. The crude material was distilled to give 28.9 
kg (1 3 1 mols) of material with a purity of 99%. The isolated yield of 
AT-ethyl-3-trimethoxysilyl-2-methylpropanamine was 78% based on 

N-ethylmethallylamine. 

25 F^rr 1 " 4-H yHmsilation of N- Fthvltnethallvlamine with Trimethoxysilane 

To a 500 gallon reactor were added 489 kg (4.94 kmols) of 
N-ethylmethallylamine and 1425 g of platinum catalyst. The resulting solution was 
heated to 88 °C and 725 kg (5.94 kmols) of trimethoxysilane were added at such a rate to 
keep the temperature under 105 °C. After addition was complete, the contents were 
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heated to 1 10 X for one hr. The low boiling byproducts were then removed by overhead 
stripping. The mixture was then cooled and approximately 60 L of methanol were 
added and the reaction mixture was agitated at 50 X for 1 hour before stripping the 
excess methanol. The resulting crude material (>91% purity) was then transferred from 
5 the reactor. The process was repeated without cleanup of the reactor to yield a combmed 
total of 1638 kg (7.41 kmol) of N-emyl-3-trimethoxysilyl-2-methylpropanamine. 

Example 5 - W yWihrtum of pi^ il ylamine with Trimethoxysilane 

To a four-neck flask equipped with a reflux condenser, addition funnel, 
10 heating mantle, thermocouple, and a magnetic stirrer were added 12.0 g (0. 1 0 mols) of 
trimethoxysilane and 17 ul of platinum catalyst. This mixture was heated to 85 'C and 
5 0 g (0 04 mols) of dimethallylamine were added dropwise. After completion of the 
addition, the reaction mixture was heated to 1 10 X for 3.5 hours. The resulting mixture 
was analyzed by gas chromatography and GC/MS. Gas chromatography revealed that 
15 the diadduct had been formed in a yield of 81% based on the dimethallylamine. 

Example 6 - uywnstinn of Pur^i yi*™^ with Methvldiethoxysilane 

The reaction was carried out similar to Example 5 except that 13.5 g 
(0 10m O ls)ofmethyldiethoxysilaneand 18.5 ^lofplatinum catalyst were charged to the 
20 flask. Thissolutionwasheatedto90Tand5.0g(0.04mols)ofdimethallylaminewere 
added dropwise. After completion of the addition, the reaction was heated to 105 °C and 
held for 6 hrs. The resulting mixture was analyzed by gas chromatography and GC/MS. 
Gas chromatography indicated that the yield of the diadduct was 97% based on the 
dimethallylamine. 

25 

Exam ple 7 - » y*™n«tinn of N-F ^ Y '™^" vk ™ ilie wiTh Triethoxysilane 

The reaction was carried out similar to Example 5 except that 5.0 g (0.03 
mols) of triethoxysilane and 5 ul of platinum catalyst were charged to the flask. This 
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solution was heated to 100 °C and 3.0 g (0.03 mols) of N-ethylmethallylamine were 

added dropwise. After completion of the addition, the reaction was heated to 130 °C for 

3 hrs. The resulting mixture was analyzed by gas chromatography and GC/MS. Gas 

chromatography indicated that the yield of the 
5 N-ethyl-3-triethoxysilyl-2-methyl P ropanamine was 85% based on the triethoxysilane. 

Example 8 - n^wnation of Dim^ ¥»™^ with MKhvldimethoxysilane 

The reaction was carried out similar to Example 5 except that 15.0 g 
(0.12 mols) of dimethallylamine and 44 ul of platinum catalyst were charged to the 

10 flask. This solution was heated to 85 <C and 28.9 g of methyldimethoxysilane (93.8% 
purity, 0.26 mols) were added dropwise. After the addition was complete, the mixture 
was heated to 122 °C for two hrs. The reaction was then cooled and 2 ml of methanol 
were added. The resulting mixture was analyzed by gas chromatography and GC/MS. 
Gas chromatography indicated that the yield of the diadduct was 92% based on 

15 dimethallylamine. 

Examp le Q — W yHrfwiilation of F -^^thallvlarnine with Methyldimethoxysilane 

The reaction was carried out similar to Example 5 except that 1 8 g (0. 1 8 
mols) of N-ethylmethallylamine and 40 ul of platinum catalyst were charged to the flask. 
20 This solution was heated to 85 °C and 22 g of methyldimethoxysilane (95.2 % purity, 0.2 
mols) were added dropwise. After the addition was complete, the mixture was heated at 
1 10 °C for 1 .5 hrs. The resulting mixture was analyzed by gas chromatography and 

GS/MS. Gas chromatography indicated that the yield of 
N-ethyl-(3-dimethoxymethyl-silyl)-2-methylpropanamine was 95% based on 

25 N-ethylmethallylamine. 
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Comparative Example 1 - tony* Hvdrosilatmn of MetMlvlirniine with 

Trimethoxvsilane 

The reaction was carried out similar to Example 5 except that 10.5 g 
(0.09 mols) of trimethoxysilane and 16 pi of platinum catalyst were charged to the flask. 
5 The solution was heated to 85 'C and 5.0 g (0.07 mols) of methallylamine were added 
dropwise. The reaction was brought to reflux for 3.5 hours. Analysis by gas 
chromatography and GC/MS did not indicate any hydrosilation product. 

Example 10 - H yHmsilation of N -PWWhallvlarnine with Trimethoxysilane 
{Q To a 1 00 ml 4-neck round bottom flask, equipped with stir bar, 

thermocouple probe, condenser, addition funnel and nitrogen inlet/outlet, were added 
12.0 ml (88.3 mmol, 1.2 equivalents) of trimethoxysilane (TMS). A solution of 5% 
dimethylvinylsiloxane platinum(O) catalyst in toluene (Pt(0)M*M*, 23ul, 20 ppm Pt) 
was then added to the TMS in the reaction vessel. The olefin, N-phenylmethallylamine, 

15 (67.0g, 0.52 mol), which had been charged to the addition funnel, was then added 
drop-wise slowly to the mixture at room temperature. After olefin addition completion 
the sluggish reaction was then heated slowly to a maximum of 80°C over a period of 10+ 
hours. An additional 30 ppm of Pt(0) catalyst was added over this period to bring the 
total catalyst charge to 50 ppm platinum. Final GC Analysis showed, besides TMS lites 

20 and unreacted N-phenylmethallylamine, 74.3% of desired product, 

N-phenyl-3-(trimethoxysilyl)-2-methylpro P anamine. GC/MS Data of the above mixture 

support the structure of the product. 

The above examples and disclosure are intended to be illustrative and not 
25 exhaustive. These examples and description will suggest many variations and 

alternatives to one of ordinary skill in this art. All these alternatives and variations are 
intended to be included within the scope of the attached claims. Those familiar with the 
art may recognize other equivalents to the specific embodiments described herein which 
equivalents are also intended to be encompassed by the claims attached hereto. Further, 
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the specific features recited in the respective dependent claims can be combined in any 
other manner with the features of the independent claims and any of the other dependent 
claims, and all such combinations are expressly contemplated to be within the scope of 
the invention. 

5 Throughout the specification and claims the term "comprises" is defined as 

"includes," i.e. without limiting additional subject matter which may be added thereto, 
and the various derivatives of the term (for instance "comprising") are defined 
correspondingly. 

All published documents, including all US patent documents, mentioned 
1 0 anywhere in this application are hereby expressly incorporated herein by reference in 
their entirety. Any copending patent applications, mentioned anywhere in this 
application are also hereby expressly incorporated herein by reference in their entirety. 
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